Studies were conducted to determine if variables of GH, PRL and TSH secretion, within an individual animal, were repeatable in sheep over a short-term (2 days) and a long-term (3 month) period. Secretion of GH, PRL and, to a lesser extent, TSH was observed to be episodic. The repeatability of GH was .41 to .79 within month (R w) and over months (R o) for overall mean GH concentration and mean amplitude of GH secretory spikes. Similarly, R o and R w were .57 to .71 for overall mean and baseline mean TSH concentrations. In contrast, R w for overall PRL concentration was .46, but was <.20 for other variables, of PRL secretion. R o for all variables of PRL secretion was essentially zero, primarily because of the dramatic seasonal influence on PRL secretion. It is noteworthy that an apparent seasonal effect on amplitude (but not other variables) of GH was detected (higher in December than in September).
nature of each hormone secretory pattern that is ultimately expressed (phenotype) would then be determined, in part, by the inherent ability of the animal to respond to changes in the internal and external environmental stimuli. (Key Words: GH, PRL, TSH, Repeatability, Secretory Patterns.)
I ntrod uct ion
Results from recent studies have demonstrated that GH, PRL and, to a lesser extent, TSH are secreted episodically in sheep Davis et al., 1977 Davis et al., , 1978 , cattle (Anfinson et al., 1975) , rats and humans (Finkelstein et al., 1972; Quabbe et al., 1966) . Analysis of such hormone secretory patterns occurring in ruminants reveals that the secretory episodes of these hormones between animals generally do not occur synchronously in relation to time of day. The possibility exists that each individual animal exhibits its own pattern of secretion of GH, PRL and TSH. In other words, variables of hormone secretion such as baseline concentration, frequency of occurrence of secretory spikes, amplitude or height of secretory episodes, and overall mean concentration may be less variable within animals observed at different times than between animals. This possibility has not been adequately examined in any animal species, although estimates of repeatability of single sample estimates of serum GH and PRL have been reported for dairy bulls .
This experiment was designed to examine the repeatability of variables of GH, PRL and TSH secretion over days and months.
Methods
Seven Panama ram lambs (8 to 9 months old, 60 kg BW) were placed in metabolism crates in a building with natural photoperiod 724 JOURNAL OF ANIMAL SCIENCE, Vol. 49, No. 3 (1979) and temperature and allowed to adapt for 2 weeks prior to each bleeding. Following the adaptation period, a jugular cannula was inserted (under sodium pentothal anesthesia) in each ram to facilitate blood sampling. Blood samples were obtained at 15-min intervals for 12 hr (from 800 to 2000 hr) on each of four dates; September 21, 23 and December 7, 9. Samples were chilled on ice during collection of a rack of 40 samples, then transferred to a refrigerator where they were stored until plasma was harvested. All samples were then frozen until they were assayed for GH, PRL and TSH using radioimmunoassays described previously (Davis, 1972; Davis et al., 1971; Borger and Davis, 1974) .
Variables of hormone secretion (overall mean, baseline mean and mean amplitude and frequency) were calculated from temporal hormone concentration according to the method of Christian et al. (1978) . The means were then analyzed by analysis of variance (Barr et al., 1976) as shown in table 1. The expected mean squares were derived assuming all sources of variation to be random effects. Repeatability of each variable of hormone secretion was estimated as an intraclass correlation using the following equations: 2. Over month, or long-term repeatability:
Results
Figures 1, 2 and 3 depict the temporal secretory patterns of GH, PRL and TSH, respectively, in one animal on each of the 4 days of observation. Although not shown graphically, the data also confirmed our previous observations that the spikes of secretion did not occur synchronously among animals for any of the hormones (Davis et al., 1977 . From these figures (1, 2, 3), it would also appear that: (1) GH secretory spikes appear to be larger in December than in September. Other than this difference, overall and baseline GH concentrations would appear to be repeatable, especially within month. (2) In contrast, PRL secretion is obviously higher in September than in December. This observation would suggest that, over months, repeatability is quite low for the variables of PRL secretion. (3) There is a relative scarcity of secretory spikes of TSH secretion. Repeatabilities of baseline and overall mean TSH secretion would appear to be quite high both within and over months. These observations are confirmed by examination of the hormone secretory means for each date of observation (tables 2, 3 and 4), and the repeatability estimates shown in table 5. Both Rw and R o were quite high for variables of GH secretion, especially for overall GH concentration and amplitude of the GH secretory spikes. As anticipated, R o for variables of PRL secretion approached zero because of the seasonal effect on PRL secretion. The R w for overall mean PRL levels, however, was reasonably high. R w for amplitude and frequency of PRL spikes was essentially zero.
The repeatability estimates R o and R w for TSH secretion were high for overall and baseline, but low for amplitude and frequency. It is noteworthy that secretory spikes of TSH do not occur with very great frequency in any animal. 
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Discussion
The present observation that GH secretory spike amplitude was higher in December than in September may suggest a seasonal effeo~ on GH secretion. Such a suggestion is not supported by studies on plasma GH concentrations throughout the year in goats (Hart and Buttle, 1975) or on serum GH concentrations in relation to changes in ambient temperature in dairy heifers (Tucker and Wetteman, 1976) . Blood samples in these latter studies were not drawn frequently enough to be able to detect such a subtle 300-
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.~ 100- change as secretory spike amplitude. On the other hand, the differences in GH secretory spike amplitude between September and December may also be due to gonadal steroid hormone secretion associated with puberty. Reported increases in GH spike amplitude during adolescence in humans (Finkelstein et al., 1972) and increased spike amplitude in wether lambs treated with testosterone (Davis et al., 1972) would support this suggestion.
Measures of PRL secretion were significantly influenced by season in the present study as reported for sheep and cattle in other studies (Pelletier, 1973 ; Ravault, 1976; Wetteman and Tucker, 1974) . In addition, however, we have currently demonstrated that all variables of PRL secretion except frequency are influenced by season. Data reported in this paper are consistent with the previous observations that the secretion of each of the hormones measured (GH, PRL, TSH) occurs in a dynamic manner, with the occurrence of irregularly spaced secretory episodes or spikes in cattle and sheep (Anfinson et al., 1975; Davis et al,, 1977 Davis et al,, , 1978 . The data also indicated that, since some variables of secretion of these hormones are repeatable, hormone secretion over time, is similar within an individual animal. Therefore, one could speculate that, within a given time frame, each animal exhibits its own pattern of hormone secretion in relation to an inherent or genetic predisposition toward high or low baseline hormone concentration, high or low amplitude, etc.
The estimates of repeatability reported here for GH and PRL are higher than those previously reported for dairy bulls . This difference is most likely related to sampling methology in the two studies. The values reported by Tucker et al. (1974) are based upon single estimates of plasma hormone concentrations for each day of observation. In view of the dynamic nature of both GH and PRL secretion, such single sample estimates of hormone concentration cannot be very accurate. Despite the higher repeatability values reported here, the conclusions of Tucker remain valid; that single sample estimates of GH and PRL secretion have low repeatability and therefore offer little value as predictors of future levels. The predictive value of a trait or observation is proportional to its repeatability. Therefore, observations with repeatability estimates approaching 1.0 should have excellent predictive value while those near zero would have little or none. Results of the present studies, although based on admittedly small numbers of animals, suggest that the predictive value of GH spikes, overall mean and baseline mean TSH concentration should be relatively aDue to errors of calculation, values for PRL repeatability were incorrectly reported elsewhere in preliminary form (Proc. West. Sec. ASAS 29:268, 1978) . The values shown in the above table have been corrected and, therefore, differ from those previously published.
bEstimates of standard errors of the repeatability values were determined by the method of Kendall and Stuart, 1963. high, especially within month. In contrast over month repeatabilities for PRL are essentially zero because of marked seasonal effects on PRL secretion. The predictive value should therefore be close to zero for such observations on PRL secretion. Additional studies are required to further define the degree to which secretory activity of GH, PRL and TSH are genetically predetermined.
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